7 United states District Court
District of New Jersey

Clean Ocean Action, et. al.,

Plaintiffs Civil Action No.
Certification of

Ve,
Dr. Angela Cristini

The U.8. Army Corps of Engihears,
st. al.

»s ge we aa o8 o9

Defandants

I, Angela Cristini, being of full ags, hereby certify as follows:

1. Identification. I, Dr. Angela& Cristini, am a profassor of
Biology at Ramapo College, Ramapo, New Jersey, and reaide at 455

Xings Highway, Valley Cottage, New York.

2, Edugation. I was sducated at City University of New York,
whers I received a doctorate inBiolegy. From 1977-1978 I was a
Postdoctoral Fellow at the Univarsity of West Florida, Pensacola

Florida.

3. Exnﬁ:igﬁgg. Formerly, @ was ths Assistant Director of
Environmental Raegearch, Naw Jarseyhbep&rtmant et I
Protection and ﬁnergy, Diviaion of Science and Resesarch. I have
bean studying the effects of ofganic pollutants on the physiology
of marine organisms since 1930. My studies have been funded by 14

research grants, two of which were funded by the N.J, DEPE to study

dioxin in Newark Bay.



i . My first research pxo¢ject on
dioxin funded by the N.J., DEPE began in 1986, Maxus Energy Co.
provided monies for a research fund to be administered by the N.J,
DEPE to study the effects of organisms, terrastrial and dquatic, in
the area of tha Maxus property. Maxus Energy is the owner of the
Former Diamond shamrock property, located on the Passaic River in
Newark , New Jersey, a Superfund site believed to be the major
source of dioxin contamination in the Newark Bay system. I
submitted a proposal, together with Dr. Keith Coopezr ¢f Rutgers
University, to study the effects of dioxin on organisms in Newark

Bay, and was chosen to conduct the study.

A previous study cenducted by the N.J. DEPE in 1982 had
eatablished that there were very high lsvels of dioxin in the
tissues of blue erabs, oarp, brown bullhead, and striped Dbass
collectad from the Newark Bay system. The levels of contamination
vare as high as 1,063 parts per trillion (ppt) in blue cr;bs*iﬁaﬁnf‘
- ppt in striped bass fillets (see attached figure 1). This study
prompted the N.J. DEPE to issue a ban on the harvesting and
consumption of fish and shellfish from Newark Bay. The focus of
our study was to assess the effects of dioxin on organisms such as

bz, moft shelled slams, and ¥illy fish, that live in tha

estuary.

We discovered that the growth of juvenile blus crabs was
retarded when they were fed clams that live in Newark Bay. This,

in turn, resulted in a longer than usual time span betwasn molting.
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cr. .. have the ability to regenerate lost legs and claws, and we
observed this process was also retarded in crabs that were fad

clamg from Newark Bay.

The next part of the study was conducted in the laboratory
and was aimed at establishing that (1) diexin could be accumulated
by juvenile crabs and (2) dioxin could cause the same effects on
marine organisms as those caused by feading on clams from Newark
Bay. Our results conclusively demonstrate that (1) juvenlle crabs
rapidly accumulate dlexin from their food: within 96 hours, thas
hepatopancreas (the liver and pancreas) accumulated 4 to 6 times
the concentration of dioxin in the food they ate and (2) food
containing dioxin caused the same ratardatioﬁ in growth and limb
regeneration as we observed when crabs wers fed clams from Newark

Bayl

We also focused on saoft lhcliad clams and compared clams
collectad from Newark Bay with clams collected from Tuckerton, New
Jersey. The dioxin concentrations in the Newark Bay clans rangsd
from 15 to 29 ppt while thosa from Tuckerton were less than 1 ppt.
In additioen, wé discovered a much highar incidence of tumors in the

, =nd aigestive glands of tha clams from NaWark Bay.

"

gllls, kidney
Exposure of killy fish eggs to dioxin levels comparable to those of

Newark Bay were found to cause severs birth defects (lesions) in

the developing embryos.

5. gonclusione of the 1986 Diexin Study. The results of this
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stﬁéy indicated that the populations of organisms living in the
Newark Bay system contained elevatsd levels of dioxin and were
baihg adversely affacted by the concentrations of dioxin pressnt in
the sediments and moving through the food web of the enti:;o
estuary. The N.J. DEPE study in 1982 damonstratad that thers wasg
a health risk to paople who might consume fish and shallfish from
Newark Bay; our study showed that the organisms thamselvas were
baing adversely affected by the dioxin present Iin their

environment.

6, e ar ox . In 19%0, the N.J. DEPE
~—commissioned another study, this time aimed at determining (1) if
thers was still a potential danger to humans consuming blus crabs
from Newark Bay and (2) if crabs collectsd from Newark Bay and
three locations in Raritan Bay, wera accumulating dioxin. The
study was prompted, in part, by numerous observations of peopls
continuing to harvest and consume fish and shellfish from Newark
Bay. The N.J. DEPE were Aalso concerned that contamindﬁed-crabs
from Newark Bay were moving into Raritan Bay, where there is nd ban
on consumption. I was chosen to conduct the study with Dr. M.
Gross from the University of Nebraska, who performed the chanical

e - & o o
analiysas.

The study focused on adult, legal size, blue orabe collected
from Newark Bay and three locations in Raritan Bay: Sandy Hook,
Keyport, and Wards Point., Crabs waere collected in Septsmber 1991

and June 1992 and thelir muscle and hepatopancreas tissues were sent



tQ,;;X Gross for dloxin analysis, The results show that crabs from
Newark Bay still contain extramely elevated lavels of dioxin in
their tissues (see Table I), Levels as high as 940 ppt wers
detected in the hepatopancraas and 45 ppt in the muscls. The
levels of dioxin in crabs from Raritan Bay wers lower, but all
animals had elevated levels of dioxin. Bandy Hook crabs were found
to contain 80 ppt in the hepatopancreas and less than 10 ppt in the
ruscle; Keyport crabs had 90 ppt in the hepatopancreas and lass
than 10 ppt in the muscle; and Wards Point orabs had 200 ppt and

less than 15 ppt dioxin in the muscle.

v+— The results of the 1990

study show conclusively that the organisms living in Newark Bay are
still heavily contaminated with dioxin and the consumption ban
should remain in place. The levels of dioxin found in the crabs of
Raritan Bay are such that a consumption advisory, at least for the
hepatopancreas, is warranted with strict guidelines for preparation

of crabs before cooking.

8, Wi P e ., The N.J. DEPE

requested my input on the propesed drsdging project in Newark Bay
‘ within lagal action,
regarding the "no bargs overflow" issue. I apprised them of the
results of my astudy and my concerns about the affects of re-
suspending sediments into the water column that ars highly
contaminated with dioxin and other chemic¢cals. The raesults of the

concearns expressed by myself and cthers ressulted in a partial



'f\ 2

r&;&ﬁremant for "no barge-overflow" method of dredging for ths

Pernit,

Clean Ocean Action requestaed that I attend a masting with then
and the N.J. DEPE staff to discuss my concerns about the dispogal
of the sediments dredged from Newark Bay at ths Mud Dump Site. I
pointed out that my studies, as well as the eariier N,J. DEPE work,
clearly show that organisms living in Newark Bay have elavatead
levels of dioxin in their bedles; when these organisms are dumped
with the sediments at the Mud Dump Site, £ish and other animals who
fead upon these contaminated organisms will end up with elevated
levels of diexin in their bodies in a very short time. In
addition, exposurs of the resident populations of benthic wornme,
crabs, clamg, and bottom fish in and around the Mud Dump Site to
these contaminated sediments and organisms that either -escape
bafore capping, upon cap erosien, or are eaten upen disposal, will
result in hioaccumulation and transfer of dioxin through the food

web.

Btudies conducted at the U.$. Environmental Protection Agency

(EPA) laboratory in Rhode Island have.establi-hod that marine worms

in their bedias. When these worms are fed to lobsters, <he
lobstars rapidly accumulate most of the dioxin in thelr
hepatopancreas and somse of tha dioxin in their muscle. It appears
that levels of dioxin in the muscle are about 5 to 10% of the

levels in the hepatopancreas. These results are very similar to
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tffffo.ults of my studies on blue orabs.

There have been no studies in Newark Bay that have examined
the transfer of dioxin from lower trophic levels to f£ish. However,
N.J. DEPE’s 1982 study of Newark Bay showed lavels of dioxin in

striped bass fillets of 47, 56, 32, and 23 ppt. These levels are

- very similar to the 40 and 45 ppt lov&is of dioxin detected in the

muscles of the blue crabs. This nakes it probable that this
speclas of fish can, like the blue crab and the lobster, accumulate
dioxin in the muscle tissue from the food it eats. Further, thesge
data make it probable that fish in the vicinity of the Mud Dump
Slte, particularly those with a high oil content, that feed on
dioxin-contaminated food will acocumulate comparable elavatsed lavels

of dioxin.

.— Clean Ocean Action requested that I present my data and discuss

my concerns at a meeting sponsored by the EPA and attended by the

‘Army Corps in January, 1993. After my presantation, staff from

both the EPA and the Army Corps asked for coples of my data which,
with permission from the N.J. DEPE, I provided. The EPA and the
Army Corps hava never requsested my input on the overall mqfits ol
the Permit, nor havae thay attempted to contact me concerning the

results of my sgtudy.

9. Dancers Associated with the Parmit.

The dangers of dioxin to wildlife and humans ares ‘well
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dgﬂigunted in the sciantific literatura. Exposurs Lo axtremely low
doses (ppt) promote cancer in mammals and cause birth defects and
reduced survival of’the young of a whole range Of animals, from
£ish to birds to minks. The Permit will allow the ocsan dimposal
of contaminated sediments that cause the accumulation of 10 ppt
dioxin in worms, and the disposal of organisms with axtremely high
levels of dioxin in their tissue. This will detrimentally affect

the marine organisms and perciverous birds in and around the Mud

.Dump 8ite arsa, as well as humans who consume fish caught both at

the Mud Dump 8ite and in coastal states across the east coast to

which these fish will migrata.

Studies performed on organisms from Newark Bay, the Great
Lakes, and across the world have demonstrated that dioxin has the
potential to adversely affect populations of invertebrates, fish,
birds and mammals. However, these effects wiil be extremsly
difficult to measure once the seédiments are dumped into the
uncontrolled environment of 70 to 50 feet of water, in the apex of
one of the most dynamic estuaries in the country. For example, the
scientific community presently has no adeguate method to assess how
the known effects of dioxin on the survival of fish and larvae can
he massurad in the raal world =of meving £izh and 2 4dynanmic acesn.
In other words, although we know that dioxin causes bifth defects
and rsduced survival of fish embryos, there have been no studies
estimating what the birth defects and feduced gurvival will do to
our wvaluable fish stocks. The same is true of the oft#cts on

invertebrates such as clams} lobsters, and orabs.



" Much has been made of the Port Authority’s retesting of the
sediments to be dredged, and their conclugion that the levels of
contanination have actually decreased since they first applied for

tha Permit. However, I reviewed the report and attachsd comments

from the Port Authority’s consultant who performed the analysis..

Dr. Richard Peddicord, of EA Engineaering, 8cience, and Technology
conoluded, contrary to the Port’s interpretation of the data, that
there i8 no significant differeance between the 1990 lavals of
dioxin contamination and the 1993 levels of dioxin contamination.
In other words, the Port’s own consultant clearly stated that the-

sediment ig just as contaminated now as it was in 1990.

I conclude that there is currsntly not enough information available
to determine that the project and the dumpin§ allowsd by the Pernit
can proceed and be monitored in a way that is protsctive of the
marine environment. It is my understanding that, at the point of
disposal, tha Permit will-3llow up-to-approximately 25,000 tons of
this contaminated sediment to escaps into the marine environment
where it will be readily available for uptake by organisms in and
around the Mud Dump Site. Over time, the anmount thnt—tntifi—tht
environment may increase, From my studies and the information that

is available about dioxin, I conciudc that ;horn is a scilentific |
basis to state that thiﬁ Parmit will probably cause significant
contamination of marine organisms, The time to develop methods to
more definitively assess the potential impacts of dioxin on maring
organisms as a consequence of this ?ormit is bafors wae allow

dumping of contaminated sediments in the ocean, not after it is



done.

I, Angela cCristini, hareby certify that the foregoing
statemants made by me are true. I am aware that if any of the
foregoing etatements made by me are willfully falgse, I am subject

to punishment,

| @M;JAOZ AT 5/&6/‘25

signature dats



1. F I
st;t}one, and 2,3,7,8-TCDD (ppt) in muscle and hepatcpancreas of
blue crabs from the Fall 1991 and Spring 1992 collection trips.

DATE STATION COMPOSITE NO. TISSUE 2,3,7,8-TCDD
9/91 1 1 Mug. ND
Sandy 1 2 Masg. ND.
Hook 1 1 Hepat. 50
Bay 1 2 Hepat. 40
8/91% 2 1 Mus. ND
East 2 2 Mus. ND
Reach 2 1 Hepat. 90
2 2 Hepat. so
9/91 3 i Mus. 45
Newark 3 2 Mus. 40
Bay 3 1 Hepat. 940
3 2 Hepat. 690
9/91 4 1 Mus. ND
Wards 4 2 Mus. ND
Point 4 1 Hepat. 210
4 2 Bepat. &0
6/92 1 1 Mus. ND
Sandy 1 2 Mus. ND
“Hook 1 1 Repat. 80
Bay 1 2 Haepat. NA
6/92 2 1 Mus. ND
East 2 2 Mus. ND
Reach 2 1 Hepat. 45
2 o2 Hepat. 65
6/92 3 1 Mus. 30
Newark 3 2 Mus. 40
Bay 3 1 Hepat. 450
3 2 Hepat. 530
6/92 4 1 Mug. _ . ND —
Kards 4 2 Mus. ND
Point | 4 1 Hepat. 80
T4 2 Hepat. 60



